ELECTRONIC APPARATUS HAVING HUB FUNCTION 
CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims priority from 
Japanese Application Nos . 2000-339684 filed November 7, 
2000 and 2001-322793 filed October 19, 2001, the 
disclosures of which are hereby incorporated by 
reference herein. 
BACKGROUND OF THE INVENTION 

[0002] The present invention relates to an 
electronic apparatus such as a display apparatus 
having a function as a USB (Universal Serial Bus) hub, 
an electronic device capable of being attached thereto, 
and an external apparatus including them. 

[0003] Hitherto, a USB hub itself has been known. 
However, there is no electronic apparatus serving as a 
USB hub. 

SUMMARY OF THE INVENTION 

[0004] It is an object of the present invention to 
provide an electronic apparatus used as both an 
electronic apparatus and a USB hub. 

[0005] According to the present invention, there is 
provided an electronic apparatus, including a main 
body; a circuit in the main body functioning as a hub; 
at least one first connector portion electrically 
connected to the circuit; and an electronic device 
connected to the at least one first connector portion, 
wherein a computer is connectable to the electronic 
apparatus through the circuit so that information from 
the computer is supplied to the electronic device 
and/or information from the electronic device is 
supplied to the computer. 

[0006] In the electronic apparatus, power may be 
supplied from the circuit to the electronic device, or 
power may be supplied from the computer to the 
electronic device via the circuit. 
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[0007] Preferably, the electronic apparatus is a 
display apparatus. 

[0008] According to the present invention, there is 
also provided an external apparatus, including an 
electronic apparatus having a main body, a circuit in 
the main body functioning as a hub, and at least one 
first connector portion electrically connected to the 
circuit; an electronic device connected to the 
electronic apparatus; and a computer connected to the 
electronic apparatus via the circuit for transmitting 
information to and receiving information from the 
electronic device. 

[0009] According to the present invention, there is 
further provided an electronic device capable of being 
attached to an electronic apparatus having a main body, 
a circuit in the main body functioning as a hub, and 
at least one first connector portion integrally formed 
in the main body and electrically connected to the 
circuit, the electronic device including a body; an 
operating portion in the body; and a second connector 
portion integrally fixed to the body and adapted for 
connection to the at least one first connection 
portion, wherein the electronic device can be directly 
attached to the main body of the electronic apparatus 
and can transmit information to or receive information 
from a computer connected to the electronic apparatus 
through the circuit . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Fig. 1 is an explanatory diagram showing a 
display apparatus as an example of an electronic 
apparatus according to the present invention and 
electronic devices connected thereto; 

[0011] Fig. 2 is an explanatory diagram showing the 
display apparatus as an example of the electronic 
apparatus according to the present invention and the 
electronic devices connected thereto; and 
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[0012] Fig. 3 is a block diagram showing the display 
apparatus as an example of the electronic apparatus 
according to the present invention, electronic devices 
connected thereto, and a computer connected to the 
display apparatus. 
DETAILED DESCRIPTION 

[0013] As shown in Figs. 1 and 2, according to an 
embodiment of the present invention, a plurality of 
electronic devices 11, 12, 13, 14, 15, 16, and 17 are 
connected to a display apparatus 1 such as an LCD 

(Liquid Crystal Display) . 

[0014] The display apparatus 1 has USB connectors 
(female connectors) lib, 12b, 13b, 14b, 15b, 16b, and 
17b, namely, seven connectors in total. Referring to 
Fig. 1, the USB connectors lib to 17b are arranged in 
a frame 2 of the display apparatus 1. In other words, 
the connectors lib to 17b are integrally provided for 
(or mounted in) a supporting member for supporting a 
liquid crystal display as a screen. 

[0015] The USB connector lib is arranged at the left 
end in the upper portion of the display apparatus 1, 
the USB connector 12b is arranged at the right end in 
the upper portion of the display apparatus 1, the USB 
connector 13b is arranged at the center in the upper 
portion of the display apparatus 1, the USB connector 
14b is arranged in the upper portion on the left side 
surface of the display apparatus 1, the USB connector 
15b is arranged in the upper portion on the right side 
surface of the display apparatus 1, the USB connector 
16b is arranged on the left side in the bottom of the 
display apparatus 1, and the USB connector 17b is 
arranged on the right side in the bottom of the 
display apparatus 1. 

[0016] As will be described hereinbelow, the USB 
connectors lib to 17b are positioned so that the 
electronic devices 11 to 17 attached to these 
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connectors lib to 17b are arranged at the optimum 
positions for the user (viewer) of the display 
apparatus 1. For example, when the electronic devices 
11 to 17 are a camera, a speaker, a microphone, and 
the like, the electronic devices 11 to 17 are disposed 
so as to face the user of the display apparatus 1. 
Furthermore, when the electronic devices 11 to 17 
input or output stereoscopic images or sounds, the 
electronic devices 11 to 17 are arranged at balanced 
positions with respect to the user of the display 
apparatus 1 on the right and left sides. 

[0017] Referring to Fig. 1, the first and second 
video cameras 11 and 12, infrared camera 13, left and 
right microphones 14 and 15, and left and right 
speakers 16 and 17 are directly connected to the 
connectors lib, 12b, 13b, 14b, 15b, 16b, and 17b 
through USB connectors (male connectors) 11a, 12a, 13a, 
14a, 15a, 16a, and 17a, respectively. Referring to 
Fig. 2, the connection creates a display apparatus 
having a camera function, a microphone function, an 
infrared camera function, and speakers. 

[0018] The connectors 11a to 17a are connected to 
the electronic devices 11 to 17 without a cable. They 
are directly fixed to the electronic devices 11 to 17. 
Namely, the connectors 11a to 17a are integrally 
provided for the electronic devices 11 to 17, 
respect ively . 

[0019] Alternatively, the display apparatus 1 may 
include male connectors and the video cameras, 
infrared camera, microphones, and speakers may include 
female connectors. 

[0020] Referring to Figs. 1 and 2, in the display 
apparatus 1, an LCD 3 is held by the frame 2. The 
frame 2 is connected to a base 5 through a support 4. 
A power switch 6, a brightness control switch 7, a 
contrast control switch 8, an increment button 9, and 
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a decrement button 10 are provided for the display 
apparatus 1 . The user presses the brightness control 
switch 7 and then presses the increment button 9 or 
decrement button 10, so that he or she can adjust the 
brightness. Similarly, the user presses the contrast 
control switch 8 and then presses the increment button 
9 or decrement button 10, so that he or she can adjust 
the contrast . 

[0021] The display apparatus 1 and the electronic 
devices 11 to 17 shown in Figs. 1 and 2 and a computer 
21 connected to the display apparatus 1 will now be 
described with reference to Fig. 3. 

[0022] Referring to Fig. 3, the display apparatus 1 
is connected to the computer 21. In other words, a 
video output of the computer 21 is supplied to a 
processing circuit 18 of the display apparatus 1. A 
route hub 22 of the computer 21 is connected to a hub 

20 of the display apparatus 1 according to a 
connecting method based on the USB specification. 
That is, the connectors and hubs are constructed on 
the basis of the USB specification. 

[0023] Power may be supplied from the route hub 22 
to the hub 2 0 or may be supplied from a power supply 
circuit 19 of the display apparatus 1 to the hub 20. 

[0024] The first and second video cameras 11 and 12 
face the user of the display apparatus 1 and they are 
arranged at balanced positions with respect to the 
user on the left and right sides. The cameras are 
arranged in this manner so that they can capture a 
stereoscopic image (picture) of the user. Power is 
supplied from the hub 2 0 to the first and second video 
cameras 11 and 12. Outputs of the first and second 
video cameras 11 and 12 are supplied to the computer 

21 via the hub 20 and the route hub 22 and are then 
subjected to a process. After that, the outputs are 
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displayed on the LCD 3 through the processing circuit 
18 . 

[0025] The infrared camera 13 is arranged so as to 
face the user so that the camera can capture an image 
of the user of the display apparatus 1 or detect the 
position of the user. Power is supplied from the hub 
20 to the infrared camera 13. An output of the 
infrared camera 13 is supplied to the computer 21 
through the hub 2 0 and the route hub 22. The output 
is subjected to a process and, after that, the output 
is displayed on the LCD 3 via the processing circuit 
18 . 

[0026] The left and right microphones 14 and 15 face 
the user of the display apparatus 1 and are arranged 
at balanced positions with respect to the user on the 
left and right sides. The voice of the user can be 
stereophonically captured by arranging the speakers in 
this manner. Power is supplied from the hub 2 0 to the 
left and right microphones 14 and 15. Outputs of the 
left and right microphones 14 and 15 are supplied to 
the computer 21 via the hub 20 and the route hub 22. 
The outputs are subjected to a process and, after that, 
they are generated as sounds from the left and right 
speakers 16 and 17 through the hub 20. The paths are 
shown as examples. It is needless to say that the 
outputs may be generated from a device connected to 
the computer 21. 

[0027] The left and right speakers 16 and 17 face 
the user of the display apparatus 1 and are arranged 
at balanced positions with respect to the user on the 
left and right sides. Stereophonic sounds can be 
provided to the user by arranging the speakers in this 
manner. Power is supplied from the hub 2 0 to the left 
and right speakers 16 and 17. Audio signals supplied 
via the hub 20 are generated as sounds from the left 
and right speakers 16 and 17. 
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[0028] As mentioned above, according to the present 
embodiment, the hub function is added to the display- 
apparatus. As compared with a case where a hub is 
separately used, the case according to the present 
embodiment is not complicated. The electronic devices 
11 to 17 can be directly connected to the display 
apparatus 1. Each electronic device is integrated 
with a connector. Accordingly, as compared with a 
case where a USB connector is connected to each 
electronic device via a code, the electronic device 
with the connector can be connected to the display 
apparatus 1 as a part thereof. Consequently, wiring 
becomes invisible, so that the appearance is improved. 
Furthermore, when the connectors are connected to each 
other, the setting is completed. Accordingly, it is 
not t r oub 1 e s ome . 

[0029] Since the connectors lib to 17b on the 
display apparatus 1 side are provided in the desired 
positions in the display apparatus 1, the positional 
relationship between the electronic devices 11 to 17 
and the user of the display apparatus 1 can be 
optimized simply by connecting the male and female 
connectors with each other. Furthermore, since the 
connectors lib to 17b are provided in the frame 2 of 
the display apparatus 1, the positional relationship 
between the user viewing the screen of the display 
apparatus 1 and the electronic devices 11 to 17 can be 
easily set. For example, the electronic devices 11 to 
17 can be attached so as to face the user. 

[0030] In both the case where power is supplied from 
the power supply circuit 19 of the display apparatus 1 
to the hub 20 or the case where power is supplied from 
the route hub 22 of the computer to the hub 20, it is 
unnecessary to arrange a power supply circuit used 
only for the hub or to provide an AC adapter, so that 
the peripheries of the devices are not complicated. 
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[0031] In the present embodiment, the display 
apparatus has been explained as an example. The hub 
function may also be built in another electronic 
apparatus such as a printer or a scanner. Electronic 
devices other than devices 11 to 17 can be used. Each 
of the electronic devices 11 to 17 may also be used as 
a hub . 

[0032] It is needless to say that the present 
invention can be applied to not only the USB but also 
any bus having a form similar to the USB. For example; 
a LAN (Local Area Network) can be considered. 

[0033] As mentioned above, according to the present 
invention, since the hub function is applied to the 
electronic apparatus, the peripheries of the devices 
are not complicated. Since each connector is directly 
connected to each electronic device, the setting upon 
connecting to the electronic apparatus is not needed 
and the electronic devices can be visually integrated 
with the electronic apparatus. 

[0034] Although the invention herein has been 
described with reference to particular embodiments, it 
is to be understood that these embodiments are merely 
illustrative of the principles and applications of the 
present invention. It is therefore to be understood 
that numerous modifications may be made to the 
illustrative embodiments and that other arrangements 
may be devised without departing from the spirit and 
scope of the present invention as defined by the 
appended claims. 


